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Dear Mr Baum: 
The Consultative Group on International Agricultural Research, at its 
meeting held in Washington, 8-10 November 1978, requested TAC to consider the 
request of the International Fertilizer Development Centre (IFDC) for being 
brought within the group of institutions supported by the CGIAR, and to report 
its findings and recommendations to the CGIAR at an early date. TAC, in meeting 
this request, organized a panel under the chairmanship of Dr William Sheldrick 
(UK) of the World Bank to study in depth IFDC's application. Other members of 
the panel were Dr V.W. Ruttan (USA), Professor of Agricultural Economics, the 
University of Minnesota; Dr John Coulter, Scientific Adviser, CGIAR Secretariat; 
and Mr P.J. Mahler, Executive Secretary, TAC. Terms of reference for the panel 
were circulated to the CGIAR for comment and suggestions as to additional ques- 
tions to be addressed by the panel. 
The panel visited IFDC at the centre headquarters in Muscle Shoals, 
Alabama, from 15 to 18 January 1979, and received full cooperation and assistance 
from the centre director and staff. The panel's report was considered by the TAC 
at its 21st meeting in Washington, 13-20 February 1979. TAC felt that the panel 
had done an excellent job in analyzing the issues and setting forth the necessary 
background for assessment of the centre's application. 
TAC examined the proposal within the overall priorities framework and was 
unable to accord a sufficiently high priority to the work of the centre, within 
the criteria established for direct CGIAR support, to recommend IFDC's acceptance 
by the CGIAR. TAC did commend some of the very important potential contributions 
of the centre and would hope that the USA could continue to provide strong support. 
It is also hoped that others may be able to provide support either to the core 
programme of the centre or through contractual arrangements for specific projects. 
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. . . I am pleased to forward herewith the conclusions and recommendations 
of the TAC on this matter, along with the full report of the panel. Fie 
suggest that these documents be circulated to the CGIAR members for their 
information. If desirable, the report and recommendations could be discussed 
at the next CGIAR meetings in Paris, 3-4 May 1979. 
Respectfully submitted, 
Chairman, TAC 
TAC CONCLUSIONS AND RECOMMENDATIONS 
ON THE INCLUSION OF IFDC IN THE CGIAR SYSTEM 
At its meeting in November 1978, the CGIAR sought the advice of TAC on 
a request by the Board of IFDC that the Centre be included in the CGIAR System. 
A mission was mounted by TAC to visit IFDC in January 1979 (15-18), after 
consultation with the members of the CGIAR and TAC on the terms of reference 
and list of questions to be addressed by the mission. The findings and recom- 
mendations of the mission were reported to TAC at its 21st Meeting (13-20 
February 1979).* The Managing Director of IFDC, Dr D. McCune, participated 
in the discussion of the Committee in open session and gave the views of the 
Centre on the report of the mission, generally agreeing with its findings and 
recommendations. 
TAC then formulated its conclusions and recommendations in two stages. 
It first considered the report of the mission, which discussed the rationale 
of and conditions for the inclusion of IFDC in the CGIAR System, and then the 
relative priority of a CGIAR initiatit.e in support of IFDC as compared to 
others which were examined by TAC concurrently as part of its overall review 
of priorities. 
TAC generally concurred with the analysis made in the report of the 
mission OX the quality and value of the work of IFDC for developing countries. 
It requested that the report of the mission be transmitted to the CGIAR as 
background information to the recommerdations and comments of the Committee. 
The repor: of the mission is therefore attached to this note. 
(1) The main observations of 'I'AC on the mission report are the 
following: 
(i) Fertilizers remain a key agricultural input for further food production 
increases in developing countries. Fertilizer production and use in 
these countries are still grossly insufficient to meet future food 
demands. Among the major bottlenecks are the high costs involved in 
the establishment of fertilizer industry and production of fertilizers 
in developing countries, the general weaknesses of the infrastructures 
for delivery and extension services, poor technology in fertilizer 
application, low efficiency in utilization and conversion to crop 
products, relatively high risk, and uncertain economic returns. 
(ii) Although it is recognized that IFDC was created in a period of crisis 
which is now much less acute, there are good reasons to believe that 
fertilizer supplies and prices will continue to fluctuate, thus increasing 
the vulnerability of those developing countries which are not receiving 
sufficient help from international funding institutions in building up 
*These covered also a review of earlier discussions by TAC and.the CGIAR 
on IFDC. See Report of the 21st TAC Meeting, agenda item 9. 
their own fertilizer industry. IFDC, in developing simpler and cheaper 
manufacturing processes with local resources, could contribute toward 
rendering these countries less vulnerable to price fluctuations. 
(iii) Research by IFDC for the production of more efficient fertilizers adapted 
to the conditions of developing countries, could also help these countries 
in improving the efficiency of utilization of this costly input, thus 
producing more food per unit of fertilizer. 
(iv) The Committee, while generally agreeing with the findings of the mission, 
noted that, in line with the terms of reference, the panel's recommendation 
for the inclusion of the IFDC in the CGIAR System had been based essentially 
on a technical and sectoral consideration of the important contribution 
made by this Centre in this particular field. As stated in the report, 
the panel did not and could not consider the relative merits and priority 
of a CGIAR initiative in this sector as compared to others in other 
sectors nor was it able to assess the overall policy implications of 
the inclusion of IFDC in the system. 
(2) The Committee, therefore, discussed not only the intrinsic quality 
and potential usefulness of the work of IFDC for developing countries but also 
its relative importance and priority among several other possible initiatives 
which the CGIAR may take in other sectors of agricultural research. These 
discussions took place as part of the review of priorities for international 
support to agricultural research and for CGIAR resource allocations. 
In terms of filling the major gaps in the priorities for international 
agricultural research, the Committee felt that. on balance, the work of IFDC 
warranted a lower order of priority for financial support through the CGIAR 
System for the following reasons: 
(a> The IFDC, established by the USA, fulfils a function which is quite 
similar in principle to that of tropical agricultural research organiza- 
tions which have been established and are financed and operated by national 
governments without making any claim on CGIAR resources. Examples of such 
organizations are the Tropical Products Institute (UK), the Royal Tropical 
Institute (Netherlands), the Centre for Overseas Pest Research (UK), 
institutions of GERDAT (France), etc. The IFDC is devoted to a field in 
which the USA would seem to be uniquely able to make a significant contrib- 
ution to international agricultural development. Inclusion of this 
institute for direct CGIAR support would make it difficult to deny support 
for a large number of similar enterprises which are now financed unilaterally. 
(b) Much of the assistance which IFDC could provide to individual developing 
countries might be provided on reimbursable contracts with industries, 
international agricultural research centres, national goverriments 
both of developed and less developed countries, financing agencies such 
as the World Bank and regional development banks, etc. TAC understands 
that IFDC is already involved in some such reimbursable contracts and 
that this area of activity probably could be enlarged. 
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cc> A major portion of the responsibility for studies on crop responses to 
fertilizers, and comparative evaluation of alternative fertilizer 
products would devolve on other organizations such as the IARCs, national 
research agencies, FAO World Food Programme, etc. rather than on IFDC 
directly. 
Cd) The major unique strength of IFDC's work lies in the area of chemical 
engineering and fertilizer processing technology. Implementation of 
its developments would be carried out initially through industry and 
its effects on increased fertilizer use and agricultural production 
would be somewhat indirect and of a long-range character. Processes 
and products developed by the IFDC's work would have to be attractive 
for industrial exploitation before they could benefit farmer; and 
agricultural production. 
For the above reasons, the Committee did not recommend the inclusion of 
IFDC for direct support through the CGIAR System. 
While the Committee concluded that there were other gaps of greater 
urgency to be filled by the CGIAR,* it did recognize and it reiterated the 
real and potential benefits of IFDC's work including the value derived by 
several IARCs through cooperative agreements, and urged this work LO continue. 
TAC, therefore, strongly recommended that CGIAK members take steps in securing 
the continued support to IFDC's programmes so as to ensure in particular that 
the interc:sts of a growing number of IARCs and national prograrmnes in cooperative 
work with IFDC be maintained. 
The Committee requested the Chairman to convey to the CGIAR ihe above 
recommend;rtions and comments regarding the candidature of IFDC as 3 member 
of the CGIAR System. 
*Reference is invited to the TAC document on "Review of Priorities for 
International Support to Agricultural Research" as revised and finalized 
at the 21st TAC Meeting (AGD/TAC:IAR/79/1 Rev.1). 
. ?.* 
AGD/TAC:IAR/79/6 
REPORT OF TAC MISSION TO IFDC 
(15-18 January 1979) 
TAC Secretariat 
c/o FAO/LNOR 
1776 F Street, NW 
Washington, D.C. 20437 
January 1979 
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January 30, 1979 
Dr. Ralph W. Cummings 
Chairman 
Technical Advisory Committee 
812 Rosemont Avenue 
Raleigh, North Carolina 27607 
Dear Dr. Cummings: 
I have pleasure in transmitting the draft report of the TAC mission 
to IFDC. 
As you will recognize, the mission tias given wide terms of reference 
but a relatively short period in which to carry out the review. Neverthe- 
less, with the help of my hard-working colleagues on the team and the full 
cooperation of Dr. McCune, Managing Director of IFDC, and his staff, I be- 
lieve that we managed to obtain a good appreciation of the work of IFDC 
and its present and potential role in international agricultural research. 
The Managing Director of IFDC has had the opportunity to comment on 
any factual errors in the report but the opinions and recommendations are 
entirely those.of the team. In our appraisal of IFDC's program, we were 
mindful of the earlier TAC discussions of plant nutrition research, par- 
ticularly where the Committee drew attention to the lack of research on 
fertilizers suitable for the tropical environment and we believe that the 
Center has now made an excellent start on this important objective. 
We are aware,‘ of course, that the siting of IFDC in a developed 
country contrasts with the sites of the other IARCs. However, we con- 
cluded that this did not present serious operational problems for the 
Center. 
In conclusion, therefore, I would like to extend my thanks to 
Dr. McCune and his staff for their most helpful attitude during our 
visit, to the members of the team and to you and the members of the TAC, 
for providing us with the opportunity of examining in depth the research 
program of a very interesting institution. 
With best regards, 
Yours sincerely, 
William F. Sheldrick 
Chief, Fertilizer Unit 
Industrial Projects Department 
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DRAFT REPORT OF TEE TAC MISSION TO IFDC 
I. INTRODUCTION 
1. At its November 1978 meeting in Washington, the Consultative Group on 
International Agricultural Research (CGIAR) received a formal request from 
the U.S. Agency for International Development to consider the inclusion of 
the International Fertilizer Development Center (IFDC) as a full member of 
the system of international agricultural research centers supported by the 
Group. This request was made on behalf of the Board of Directors of IFDC 
and called the attention of the Group to the necessary steps which were taken 
in establishing the Center and making it operational. It also briefly recalled 
that the Technical Advisory Committee (TAC) and the Group had been involved in 
the discussions which led to the establishment of IFDC and were kept informed 
of its progress. A copy of the formal request is attached as Annex I to 
this report. 
2. When considering this request, the Consultative Group noted that TAC 
had already given, in 1975, its general endorsement of IFDC's proposed 
programme. The Group had not, at that time, reached a decision as to the 
appropriateness of including IFDC in the CGIAR system. Now that IFDC is 
fully established and operational, the Group felt that TAC should assess the 
progress made by the Center and its future directions so as to give the Group 
further advice on the suitability, or otherwise, of IFDC as a full member 
of the CGIAR system. 
3. The TAC Secretariat, with the guidance of the Chairman of TAC, 
Dr R.W. Cummings, was requested to send a mission to visit IFDC and report 
to the Committee at its 21st meeting in February 1979. Draft terms of 
reference and a preliminary list of questions to be addressed by the Panel 
were circulated for comments by the co-sponsors and members of CGIAR and 
by the members of TAC. The revised list of questions is presented in Annex II 
of the report. 
4. The terms of reference, as amended in the light of the comments 
received, are reproduced below. 
A. Terms of Reference 
(i) To review the importance and relevance of the 
problems addressed by IFDC in the context of 
the overall requirements for improved fertilizer 
use and other aspects of plant nutrition in 
developing countries, taking into account earlier 
reviews made by TAC in these fields and new informa- 
tion available. 
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(ii) To gain a full understanding of the past and 
present objectives, priorities and programmes 
of the Center and to determine the extent to which 
these are in line with the objectives and declared 
policies of the CGLAR and with the criteria established 
by TAC for the consideration of the suitability of 
specific activities for support by the Consultative 
Group. 
(iii) To gain an understanding of the governance, organiza- 
tion and mode of operation of IFDC including its 
cooperation with LDCs, IARCs, and industry and to 
ascertain the extent to which these are in conformity 
with established practices of IARCs of the CGIAR system. 
(iv) To ascertain the extent to which IFDC activities can 
complement or support ongoing activities in the same 
area and related fields at national and international 
level, including ongoing research by fertilizer industry 
and present activities by the IARCs and other interna- 
tional institutions and to assess the benefits which 
can be derived from the inclusion of IFDC in the CGIAR 
system. 
(v) On the basis of the above, to make recommendations to 
TAC as to the suitability, or otherwise, of IFDC for -- 
full membership in the CGIAR system and, if appropriate, 
to indicate those parts of the programme of the Center 
which may be granted CGIAR support (core-funding) and 
any adjustment which may be required in the Center's 
governance, programme and mode of operation in order 
to grant this support. 
B. The Mission Programme 
5. The TAC'Mission to IFDC, Muscle Shoals, Alabama, USA, took place from 
15 to 18 January 1979. The detailed programme of the visit is attached as 
Annex III. The Mission was composed of Mr William Sheldrick, Panel Leader, 
World Bank; Dr V.W. Ruttan, Professor, Agricultural Economics, University 
of Minnesota, former member of TAC; Dr J. Coulter, Scientific Advisor, 
CGIAR Secretariat; and Mr P. Mahler, Executive Secretary, TAC, who acted 
as Secretary of the Panel. 
6. As a preparation for the Mission, the TAC Secretariat made available 
to the Panel a series of documents related to the discussions by TAC and 
by its subcommittee on plant nutrition. IFDC also provided the Panel with 
several technical publications, progress reports, and basic documents, 
the list of which is presented as Annex IV. The Panel also received in 
writing the answers by the Center's Managing Director to the questions 
listed in Annex II. 
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II. RFXCEW OF TAC AND CGIAR DISCUSSIONS 
ON IFDC 
7. On 15 April 1974, Dr Henry Kissinger (then U.S. Secretary of State) 
in his address to the United Nations General Assembly urged "the establish- 
ment of an international action on two specific areas of research: improving 
the effectiveness of chemical fertilizers especially in tropical agriculture 
and new methods to produce fertilizers from nonpetroleum resources." This 
declaration was made at a time when the energy crisis and the food shortages 
in the Sahel and other developing regions had created considerable concerns 
on the fertilizer shortage and when joint international action was felt 
necessary in the context of the preparation of the World Food Conference. 
Dr Kissinger further stated, "The United States will contribute facilities, 
technology, and expertise to such undertaking." 
8. This statement provided the initiative for the U.S. Agency for Inter- 
National Development to create the International Fertilizer Development 
Center (IFDC) at Muscle Shoals, Alabama. The TVA Board of Directors had 
declared that an enlarged international programme as envisioned by USAID 
would not be consistent with the objectives of TVA in the develcpment of 
technologies for the U.S. fertilizer industry as stipulated in its charter 
and by Congressional act. From 1965 to 1974, TVA had difficulties in 
maintaining in its National Fertilizer Development Center, an international 
programme referred to as the International Fertilizer Development Staff (IFDS) 
and meeting the increased demands for technic& assistance. TVA agreed, 
therefore, to assist in the establishment of a separate expanded international 
programme by contributing land and making available utilities, raw material, 
support services, and backstopping. 
9. At its 7th meeting in February, the TAC had discussed the need for 
improving the effectiveness of fertilizer use in the tropics and had expressed 
grave concern at the effect which increased costs and reduced availability 
of chemical fertilizer might have on the impact at farm level of the research 
which was suppcrted by the Consultative Group, It suggested that this matter 
be drawn to the attention of the Preparatory Committee of the World Focd 
Conference. At the same meeting, TAC also noted a suggestion received frcm 
TVA that further research on fertilizer formulation for tropical conditions 
was required and had asked that a more definitive proposal be prepared for 
consideration at the next meeting. 
10. At the same time, the Committee felt that the question of chemical 
fertilizer should not be considered in isolation but as part of a wider 
effort which would attempt to integrate research on all potential sources 
of plant nutrients. 
11. Following that discussion, TAC received papers dealing with the three 
main elements of chemical, microbiological, and organic sources of plant 
nutrients and noted that research was proceeding at a number of centers in 
both developed and developing countries on various aspects of the overall 
problem of plant nutrition. At that stage, TAC encouraged the IARCs to 
continue and expand their research activities in these fields. 
4 
12. TAC received also at its 8th meeting a proposal from the United States 
government suggesting that an International Plant Nutrition Institue be 
established as a non-profit company under an international board, to develop 
research in new fertilizers for tropical conditions with access to the staff 
and equipment of TVA. USAID had requested TVA to develop its ideas on how 
best to utilize its facilities and capabilities at Muscle Shoals, Alabama. 
The concept at that time was for an institution with multiple components 
with headquarters and central facility in an appropriate developing country 
close to a center of scientific activity working on biology, chemistry, and 
physics as applied to interrelations of plants, soils, micro-organisms, 
fertilizers, and weather. This headquarters facility was meant "to be 
responsible for planning and managing an overall research programme involving 
some centralized research, cooperative research with other institutions, 
and a link to Muscle Shoals for research on production, design, and marketing 
of improved chemical fertilizers for developing countries." It was expected 
also "to undertake training and information management functions related to 
the overall systeni." . 
13. TAC welcomed this proposal and encouraged the U.S. government to table 
a definite proposal for its early consideration. TAC also decided at this 
meeting to establish a subcommittee to consider the overall research needs 
in plant nutrition and the best ways and means to mobilize the experience 
of many bodies involved in this field including TVA. 
14. Further to this meeting, TAC reported to the CGIAR that: 
If 
l .  .  industrial research on the development of chemical 
fertilizers suited to tropical environments, and/or 
fertilizer plants adapted to the needs of the less 
advanced countries has been inadequate, and that accelerated 
activity in this field might bring rather rapid benefits. 
It recognizes, however, that this requires considerable 
investment in laboratories and pilot plants, and therefore 
particularly welcomes the offer of the United States 
Government to examine ways and means of capitalizing on 
the research and production engineering facilities of TVA 
for the benefit of developing countries." 
11 
. . . there is important work in progress in biological 
fixation of nitrogen, microbiological solubilization of 
soil nutrients and recycling of organic wastes to plant 
nutrient supply that should be monitored, adequately 
supported and integrated for maximum impact in LDCs." 
11 
. . . it did not have adequate information on which to base 
recommendations on special machinery that might. be needed 
for the overall effort needed, but 'attaches the highest 
importance to this whole field of inquiry' and 'envisages 
an instrument of coordination and/or supplementation to 
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research and training efforts already in existence within 
and outside the International Centers network', and has 
decided to establish a subcommittee to look further into 
the whole matter and report to the TAC meeting next 
February." 
I? 
. . . meanwhile, it hopes the U.S. will proceed with its 
initiative at Muscle Shoals and keep the TAC involved in 
its shaping." 
15. At its 3uly 1975 meeting, the Consultative Group noted the TAC report 
with approval and welcomed the U.S. activity to establish an international 
fertilizer development center. 
16. IFDC was created as a non-profit corporation under Alabama laws on 
7 October 1974. This rapid creation was feasible through the cooperation 
of TVA who agreed to provide temporary quarters and facilities. Its Board 
of Directors was established, its Managing Director appointed and grants for 
planning and development were obtained from the IDRC (Canada) and USAID. 
17. The TAC Subcommittee held two meetings in November 1974 and May 1975. 
It established five working groups on chemical fertilizers, biological 
sources of plant nutrition, organic sources of plant nutrition, diffusion of 
known technology and tropical soils, respectively. The Subcommittee 
considered inter alia the proposed objectives and programme of IFDC. -- 
It noted in its report to TAC that, "to be effective, IFDC will have to 
overcome some of the problems that were apparent in the more limited TVA 
programme. It will have to develop a staffing pattern with more adequate 
capacity (a) in chemistry and chemical engineering and (b) in plant and 
soil science. A capacity to work on a broad range of materials and processes 
in contrast to a narrow commitment to particular materials and processes" 
was also considered essential. 
18. The Subcommittee stated in its report to TAC that it was "prepared to 
endorse the formation of IFDC," and, if appropriate, it urged TAC to 
"recommend membership of IFDC in the CGIAR-sponsored international agricul- 
tural research institutes." 
19. At its subsequent meeting in May 1975 TAC gave general support to the 
IFDC proposal in particular as far as fertilizer formulation aspects are 
concerned. It raised some questions on other aspects such as fertilizer 
marketing and packaging; TVA/IRDC linkage on patentable technologies; 
IFDC's role in technical assistance on fertilizer plant development; 
feasibility of agronomic work on tropical soils at the IFDC Headquarters. 
These questions were referred to the TAC subcommittee. 
6 
20. At its 10th meeting, TAC consideredthe programme of work and budget 
document of IFDC and the comments of its subcommittee thereon. Relevant 
excerpts of the summing-up by the Chairman of TAC at this meeting are 
reproduced below. 
"In respect to the Fertilizer Development Centre, 
the full Committee noted from its Subcommittee Report 
that it would hope to see it established as a center 
with international status, under United States laws, 
and to broaden its governance accordingly. This was 
important because TAC saw international status for this 
Cent= as essential. But the main concern was with the 
elements of the proposed programme; and these were endorsed 
with two cautionary comments that he would make later. 
The four areas of work set out were, first, improving 
the efficiency of applied fertilizer nutrients, including 
in this farm testing. Secondly, research on better use of 
raw materials available, especially in developing countries, 
which had not hitherto been widely used as a basis for 
fertilizer. Thirdly, to improve the physical properties 
and the methods of handling of established fertilizer, and 
fourthly, the programme discussed the need for fertilizer 
marketing research. 
Caution was expressed by members concerning the 
breadth of activities under this last head. The reference 
was not so much to marketing in the salesman sense, but to 
systems of distribution downstream from the factories; and 
there was no doubt whatever that this was a matter of 
growing difficulty and importance in many developing 
countries as the usage of fertilizer rose. 
It was also true however that there were international 
agencies involved with these problems already, such as FAO 
and the World Bank. TAC therefore sought an assurance from 
the management of the new institute that it would not 
initiate activities in this field without full consultation 
and possibly collaboration with FAO and the Bank. 
On the matter of improving the efficiency of applied 
fertilizer nutrients, TAC requested and the Centre agreed, 
that any new formulations produced would be tested by using 
existing international and national centres in developing 
countries, and not through a whole range of new facilities. 
This again was rather important. It was not contemplated 
that this Centre should develop facilities for field testing 
independently of existing international, regional and 
national organizations. 
t 
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Some references to outreach in the programme 
also needed qualification. It was explained to the 
Committee, and accepted, that the kind of outreach the 
Centre had in mind, or the management had in mind, was 
related to advice in the raw-material and price-setting 
field, and did not involve agronomic research. Now, 
whether this form of outreach went beyond research, and 
into technical assistance, was a nice question and, given 
the general issue, to which he would address some remarks 
later, this could be a matter for further examination and 
discussion with the Board and management of the Centre. 
There was evidence of support from industry, both 
within and outside the United States, as well as interest 
in a number of developing countries in the work of IFDC; 
and the TAC Subcommittee felt that the organization and 
proposed programme of the Centre could and would command 
international scientific respect, and could result in 
making better and cheaper fertilizer more readily available. 
As an essential element of its success would depend on 
its having access to the facilities of TVA, which could only 
be duplicated elsewhere at vast expense, the Subcommittee 
recommended that the TACICGIAR support the Centre, although 
located in a developed country, in an appropriate relationship 
to the system, which would ensure that it could be reviewed 
annually and periodically in the same way as any other centre. 
TAC attached considerable importance to this; that the 
programme of the institute should not be exempted from review 
of the same kind as other centres, simply because it was being 
financed in a developed country. 
The Committee also wished to make sure that IFDC took 
full advantage of the international research network to 
field-test its research output. 
Thus, TAC endorsed the IFDC, with the qualifications 
mentioned and hoped that it would be welcomed by the Consult- 
ative Group-." 
21. At Centers Week in 1975, the CGIAk discussed the above recommendation 
of TAC. The discussion indicated a strong interest on the part of the CGIAR 
members, but most of the members expressed the wish to defer action on 
adding IFDC to the CG system until a later time. 
22. After this meeting, TAC and the CGIAR have been kept informed of 
the progress of the Center, IFDC maintaining an informal "associate status" 
with the CGIAR. 
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111: THE MANDATF, OF IFDC AND ITS RATIONALE 
A. Food Production and Fertilizer Use in Developing Countries 
23. During the last two decades, food production in the developing 
countries has become increasingly dependent on fertilizer use and approx- 
imately 30 per cent of the total food production increase in developing 
countries and more than 50 per cent of their additional cereals in the last 
two decades has been attributed to fertilizers. 
24. The contribution of fertilizers has been associated, of course, with 
the introduction of the high-yielding varieties and improved irrigation and 
farming practices and the benefits of these other inputs can only be fully 
achieved with improved fertilizer use. Undoubtedly, the increased use of 
fertilizer in the future is the most important way to increase.crop produc- 
tion and help developing countries become self-sufficient in food production. 
Unfortunately, with present trends, both the current and projected consump- 
tion of fertilizers will be far from adequate to meet these requirements. 
25. From recent studies, it has been concluded that current fertilizer 
consumption projections for the developing countries imply a grain deficit 
running at around 45 million tons in 1985 against an annual average of 19 
million tons in 1969-71. The picture is even worse if the grain-exporting 
developing countries, Argentina and Thailand, are excluded. This would 
leave the remaining developing countries with a grain deficit of 70 million 
tons by 1975 compared to about 30 million tons in 1969-71. To eliminate 
this deficit would require increasing the use of fertilizers in developing 
countries by about 9 million tons of nutrients or about 30 per cent above 
the projected fertilizer consumption figure of 30 million tons in 1985. 
It is further estimated that fertilizer use would have to be at least 
30 per cent higher than currently projected demand if the developing 
countries are to become self-sufficient by the year 2000. Obviously, such 
a change cannot be brought about without a major attack on the constraints 
that prevent fertilizer use and also by improving the efficiency of fertili- 
zer use. This development must go hand in hand with the availability and 
use of complementary inputs, such as water, pesticides, high-yielding 
varieties, etc. 
26. If properly supported with credit facilities and extension services, 
fertilizer use is often accompanied by. the improvement in cultivation 
practices and tools, etc., and therefore can be the spearhead of agricul- 
tural development and thus has the potential of improving the food supplies 
and incomes of the smaller farmers. 
27. Recent developments in the fertilizer industries of:developing 
countries have concentrated on primary production facilities and the major 
investment has occurred in this area, Between 1967 and 1981, the production/ 
supply capability as a percentage of consumption in developing market 
economy countries will double from 40 per cent to 80 per cent. There are 
generally adequate supplies of raw material to meet world increased fertilizer 
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demand and the international fertilizer industry has shown that it reacts 
quickly to meeting any shortfall in supply. Therefore, the major opportun- 
ities for improving fertilizer use in developing countries lie principally 
in the field of credit, extension work, distribution infrastructure, 
delivery services, and appropriate farmer incentives. 
28. In addition, more research on fertilizers is necessary in order to 
ensure a more efficient use of this costly input. Nutrient uptake from 
fertilizer can be improved by the use of more efficient fertilizers and/or 
by the more efficient use of conventional existing materials. It is 
principally against this background that the need, scope, and size of the 
mandate of IFDC must be assessed, 
B. Rationale for Mandate of IFDC 
29. In the Articles of Incorporation, the purpose(s) for which IFDC is 
organized is defined as follows: 
"(a) To operate a world-wide center for the collection 
and dissemination of information relative to fertilizer, 
for research and development in the technology, use, and 
marketing of fertilizer, for the training, advisory 
services and technical assistance in the production, 
engineering, marketing and use of fertilizer and for 
cooperation with the Food and Agriculture Organization 
of the United Nations, International Bank for Reconstruc- 
tion and Development and organizations situated in foreign 
countries which are sponsored in whole or in part by the 
United States of America for the improvement of fertilizer 
technology and use to serve the needs of the developing 
countries with special emphasis on the tropics. 
(b) To engage in other charitable, educational or 
scientific activities consistent with the foregoing 
purposes or necessary or appropriate for carrying out 
the same." 
30. This is, of course, a wide and general mandate which is also therefore 
capable of likewise interpretation. Certainly at the time the mandate was 
written, the world was suffering from the worst fertilizer crisis ever, 
prices had escalated several hundred per cent and at the time of the World 
Food Conference there were gloomy predictions of a dire and lasting 
shortage of fertilizers. In fact, soon afterwards, new capacity came 
on-stream and prices fell and there has been a period of fertilizer price 
stability since, with an ample supply of fertilizers available to developing 
countries at reasonable prices. This does not diminish the long-term need 
to improve technologies to produce cheaper fertilizers atid use them more 
efficiently. 
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31. However, the technology of the manufacture of conventional fertilizers, 
intermediates, and products is generally mature and well established. 
Significant improvement will require commitments of substantial resources 
for both research and development over a long period. Nevertheless, there 
is an urgent and continuing need to work on those aspects of fertilizer 
efficiency which constrains the use of fertilizer by the farmer and hence 
food production. In this respect, the elements of the original -mandate 
related to use of fertilizers insofar as they serve the needs of the 
developing countries of the tropics would appear to be particularly relevant. 
32. In terms of relevance to CGIAR objectives,research on the use of 
fertilizer as one of the major agricultural inputs and the assoc=ed needs 
for research on plant nutrition would appear to fall within the CGIAR 
objectives. This is discussed in Chapter VIII. 
IV. MANAGEMENT, ORGANIZATION AND 
BUDGET OF IFDC 
A. Management 
33. IFDC was created as a non-profit corporation under Alabama Laws in 
October 1974. In 1977, under an Executive Order of the President of the 
United States, IFDC was granted all privileges and immunities of an inter- 
national organization. 
34. Governance of the Center is provided by a twelve-man Board of Directors, 
drawn from 10 countries, six from developed and six from developing countries. 
Two members of the Board are nominated by the United States government and 
three from the CGIAR. There is provision for an Executive Committee composed 
of at least three members of the Board. Unlike other IABCs, the Managing 
Director of IFDC is not a member of the Board of Directors, nor does the 
Center have a programme committee of the Board of Directors, but it has 
held a series of workshops on specific subjects to which outside scientists 
have been invited and which contribute to programme formulation. Meetings 
between IFDC and TVA staff are also organized to keep each other informed 
of progress. 
B. Organization 
35. IFDC is organized into an administrative group and three operating 
divisions, Fertilizer Technology, Agro-Economic, and Outreach, each under 
a director. Each division consists of a multidisciplinary group of scientists. 
The Fertilizer Technology Division is staffed mainly with chemists and 
chemical engineers; the Agro-Economic Division with economists, agronomists 
and soil scientists and the Outreach Division with economists, agronomists, 
engineers, and training,staff. The latter has regional coordinators for 
Africa, Asia, and Latin America. At the time of the Panel's visit, staff 
totalled about 140 from 19 countries with 50 scientists and engineers and 
90 support staff. IFDC uses the facilities of International Institute of 
Education CIIE) for staff benefits. 
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36. Programmes have been developed along two general lines: 
(a) fertilizer research and development, and (b) market development 
assistance. The former programme operates through research on nitrogen 
and phosphorus in soils and laboratory-scale fertilizer technology 
studies and the latter through technical 
programmes and involvement in fertilizer 
ences. 
assistance missions, training 
meetings, workshops, and confer- 
patented or not, is made freely 37. All of IPDC's information, whether 
available to all developing countries. 
C. Budget 
(9 Capital development 
38. Construction of the IFDC buildings started in 1976 on a 12 ha site 
provided by TVA, was completed in August 1977. The total capital cost was 
$8.7 million made up of $5.6 for buildings and $3.1 million for equipment. 
39. Apart from the administrative buildings, the two major onsite 
facilities are the pilot plants and the laboratories. There are four 
pilot plants: an intensive granulator (for preparing small fertilizer 
granules from powders); a wet/dry beneficiation plant for upgrading 
phosphate rocks of many types and capable of generating cost and process 
data; a bulk blending/granulating plant for mixing different granular 
fertilizer products, both conventional and experimental; and a wet-process 
phosphoric acid plant designed to use a wide range of raw materials. 
A warehouse, laboratories and maintenance shop are also provided in the 
pilot plant complex. 
40. IPDC has excellent laboratory facilities with some 25 laboratories 
as well as greenhouse, growth chambers, seminar and lecture rooms, and 
teaching equipment. The laboratories are equipped to handle a very wide 
range of soil and plant analyses and a large amount of sophisticated 
analytical equipment has been installed. This includes an x-ray diffrac- 
tometer, x-ray fluoroscope, scanning/transmission electron microscope, 
mass spectrometer, IR and W spectrometers, gas chromatograph. There is 
also a radioisotope assay laboratory, as well as a range of equipment for 
laboratory-scale beneficiation. A small library is maintained in the 
premises with access to TVA's comprehensive library facilities. 
41. In addition to providing the land, TVA supplies, at cost, such raw 
materials as nitric, sulfuric, and phosphoric acid and access to library 
and computer facilities on a reimbursable basis, as well as to some of the 
fertilizer production facilities. 
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(ii> Operating costs 
42. In 1977 IFDC's operating expenditure was $3.258 million. This 
increased to approximately $4.230 million in 1978. For 1979 IFDC has 
an approved budget of $5.232 million out of a budget request of $6.557 
million. The major portion of the approved budget ($4 million) is from 
USAID which has supplied the Center with about $20 million up to and 
including 1979. Israel, Philippines, Spain, IDRC and the Rockefeller 
Foundation provide about $249,000. The remainder of the approved budget 
will come from a series of contracts. 
43. Projected budgets for 1980 and 1981 are $7.495 million and $8.136 
million. 
v. REVIEWOFPkSTANDPRESENT 
ACTIVITIES OF IFDC 
A. Technology 
44. Basically "Technology" within the IFDC programrue can be considered 
under two headings. The first is associated with the operation of a small 
scale fertilizer plant to produce quantities of experimental fertilizer 
for agronomic testing within the IFDC agronomic programme. The second is 
associated with the evaluation and development of new processes, processing 
techniques or equipment that could be used by developing Icountries to 
produce cheaper fertilizers. About 25 per cent of IFDC staff operate 
within the Technology division which, in 1978, accounted for 30 per cent 
of the total budget. 
45. IFDC has established a multi-purpose granulation plant capable of 
producing up to one ton per hour of complex fertilizers for field or 
storage trials. This unit is supported by several other small granulation 
units necessary for preparing much smaller quantities for pot trials. 
It was evident from the detailed discussions on the agronomic testing 
programme that the integration of the material preparation with the agro- 
nomic work is an important and essential part of the programme. Records 
on the preparation techniques and the complete characterization of the test 
materials greatly assist in achieving a high quality of work. The ability 
to relate agronomic tests to physical and chemical properties of fertilizer 
materials for significant quantities of test materials will undoubtedly 
provide an excellent basis for the IFDC's agronomic programmes. An addi- 
tional, although limited, benefit of this fertilizer pilot plant is that 
it can be used for operational training purposes. 
46. The major part of the technical programme is in phosphates where an 
ambitious programme has been commenced, Extensive facilities for the 
investigation of phosphate rock beneficiation and processing have been 
erected on the mini- and pilot-plant scale. 
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47. As a basis for their studies, a comprehensive survey on the location 
and characterization of world phosphate deposits is being conducted, There 
is undoubtedly a need for such a survey which is not available in such a 
complete form elsewhere and this information will undoubtedly make a major 
contribution to basic fertilizer knowledge. 
48. A programme is being commenced to prepare mini-granules of rock and 
partially acidulated rock. Insofar as this work is closely related to 
the Center's programme of testing new materials and improving the efficiency 
of phosphate use, it appears to be well based. The small pilot-plant studies 
("bench scale") of the utilization of problem phosphate rocks in wet-process 
phosphoric acid production also appears to be well justified as the work 
might well initiate major interest in the deposits which would lead to their 
exploiiation with benefit to the developing countries concerned. 
49. The Panel feels, however, that such work within the core budget 
should be limited in extent, as the major work to test the rock for process 
design could also be carried out under contract by others in industrial 
concerns who are at least as well equipped to do this work as IFDC. The 
Panel also has some concern about some of the speculative research work on 
new phosphoric acid processes as well as the rock treatment processes. 
Insofar as work of this type would become progressively expensive as it 
proceeded, it was essential that a sound economic justification for it 
should be established as well as the genuine need and applicability of 
the process in developing countries. 
50. IFDC has already obtained significant contracts for testing and 
evaluating rock from Senegal and Sri Lanka and other contracts are currently 
being negotiated. Work of this type outside the core budget is financially 
self-supporting and provides considerable information and experience. 
51. Also of interest to the Panel was the fermentation processes as a 
route to rock acidulation. The principal objective of this work is to 
develop an acidifying medium for indigenous phosphate rocks based on the 
fermentation of organic wastes and by-products. This process could operate 
on several scales from individual farm units to "cottage-type" village 
industries. 
52. The Panel feels that insofar as process development is concerned, 
priority should be given to the processes which could easily be applied 
in developing countries preferably with local resources. The research and 
development on new large capital-intensive complex processes are likely to 
be outside the resources available to IFDC both with regard to cost and 
staff time. 
53. In the technical development field, IFDC has considered the possib- 
ilities of carrying out research on developing cheaper nitrogen fertilizers 
but has concluded at this time to do only limited work. There are several 
other major nitrogen programmes underway elsewhere at the present time. 
For example, TVA is investigating ammonia production from coal. The 
Kettering Institute and others have large programrnes investigating the 
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biological fixation of nitrogen. In view of the expensive, long-term 
and speculative nature of this type of work, IFDC has decided to limit 
their activities to monitoring the efforts of others and to working on 
some special situations of adaptive technology application. 
B. Agronomy and Economics 
54. The primary objective of the Agro-Economic Division is to provide 
the information and analysis concerning the agronomic requirements of crop 
production in tropical environments and the economic behavior of farmers in 
developing countries needed to guide the research activities of the Technology 
Division. The Agro-Economic Division also provides the Outreach Division 
with information on the agronomic characteristics and the economic parameters 
of alternative technologies and materials, including those developed by IFDC. 
Many of the activities designed to contribute to these objectives are 
conducted within the framework of task teams organized to bring a broad 
range of interdisciplinary capacity to bear on specific problems. Much of 
the work of this Agro-Economic Division is conducted within the framework 
of the nitrogen and phosphate work groups. 
(i) Agronomy 
55. The agronomic programme centers on the two major nutrients--nitrogen 
and phosphorus. It aims to make these nutrients cheaper to the farmer, 
either by increasing the efficiency so that there will be better returns 
per unit of nutrients and/or by developing fertilizers that are cheaper 
or more readily available using local sources of raw material. 
(a) Nitrogen 
56. The nitrogen programme is mainly concentrated on rice fertilizers, 
although a programme for upland crops is proposed. The inefficiency of 
conventional nitrogen fertilizers in rice soils has been well documented 
and estimates suggest that even under the best conditions like those 
pertaining at experimental stations, the rice plant may utilize less than 
50 per cent of.the nutrient in the fertilizer. Under normal farmer condi- 
tions, losses are higher, particularly where water control is poor leading 
to intermittent soil water-logging and drying. IFDC suggests that 
efficiency may be of the order of only 30 per cent under many farming 
conditions. 
57. Several loss mechanisms such as nitrification and denitrification, 
run off, leaching, and ammonia volatilization all contribute, the importance 
of any one mechanism varying with soil type, farmer practices and stage of 
crop growth. IFIX's research, however, suggests that volatilization of 
ammonia may be more important than formerly considered and some research 
is thus devoted to defining the conditions under which different forms of 
losses occur and to quantifying these losses. Such work is facilitated by 
IFDC's range of excellent facilities at its headquarters. The research 
programme is being extended to field conditions by the work at IRRI and 
with the International Network for Fertilizer Efficiency in Rice (INFER) 
noted in para 95. 
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58. Research has shown that there are two possible "loss evasion" 
techniques which can be used with conventional nitrogen fertilizers. 
The first is to coat urea with a material like sulfur thus turning it into 
a slow-release fertilizer and the second is to place the fertilizer, at a 
shallow depth, in the reducing zone of rice soils. IFDC's role is to turn 
these principles into practical techniques which can be,used by small 
farmers. Thus, the innovation in this programme lies in the combination 
of IFDC's technology with its capacity to alter urea to different shapes 
and forms and IRRI's knowledge and experience in rice research and production. 
59. Increasing the efficiency of N fertilizers in rice would have a 
substantial payoff, for example, IFDC calculates that an improvement of one 
percentage point in efficiency would lead to a payoff of around $30 million 
annually. 
(b) Phosphorus 
60. IFDC has been involved with phosphatic fertilizers since its inception. 
The first objective of this programme is the development of phosphatic 
fertilizers that sre better suited to tropical soils many of which are acid, 
are often low in calcium, large areas of which have high exchangeable 
aluminum and may have a strong retention capacity for phosphate. The second 
objective is to help developing countries make better use of any indigenous 
phosphate rock deposits. 
61. There are three aspects to this programme: the chemical and 
mineralogical evaluation of rock from different sources; the minigranulation 
of ground rock phosphate to improve its handling properties; and the study 
of the agronomic value of partially acidulated rocks which perform poorly 
in the untreated form. 
62. Laboratory measurements and pot experiments are used to predict the 
performance of ground rock phosphates and their reactions with different 
soil types are being studied, particularly their behavior in soils with 
strong retention capacities. 
63. Fineness of grinding has a strong effect on the availability of rock 
phosphate to plants, but finely ground material is difficult to handle and 
the Center has shown that free-flowing minigranules of this material retain 
their effectiveness in.tenns of F2O5 uptake. 
64. Some of the local rocks in the developing countries are poor suppliers 
of phosphorus to plants, even when finely ground, and IFDC has been investiga- 
ting their beneficiation by partial acidulation using phosphoric or sulfuric 
acid. Acidulation with phosphoric acid has been found to improve the quality 
considerably in contrast to sulfuric acid; the ineffectiveness of the latter 
has been found to be due to a surface coating of water irisoluble sulfates 
on the rock particles. 
65. A cooperative programme with CIAT is being conducted on phosphorus 
in a manner similar to that of the nitrogen programme with IRRI in that IFDC 
provides the technology and the materials and CIAT the facilities for field 
experiments and local laboratory backup. 
16 
(ii) Economics 
66. The results of the research designed to determine the source of nitrogen 
loss and of the work to develop improved materials and practices to reduce 
losses are being subjected to economic analysis. Considerable effort is 
being expended to develop improved methodologies to determine, compare and 
explain the technical efficiency of new nitrogen fertilizer and/or management 
practices under different agro-economic conditions. 
67. The economic analysis, either at the technology development or at the 
agronomic practice level, has not been developed as completely in the 
phosphate as in the nitrogen programme. 
68. In addition to the economics research being carried out within the 
framework of the nitrogen and phosphate work groups, research is also being 
conducted on information diffusion and economic demand factors that affect 
the rate of adoption and the level of use of fertilizer at the farm level. 
Studies are also being conducted of the effect of policy incentives and 
constraints employed by national governments on the use of fertilizer. 
The research on diffusion and demand has involved the development of analytical 
methods that incorporate sociological, economic, and agronomic variables. 
Some of the analyses, particularly those focusing on small-farmer decision 
making, and on the relationship between fertilizer use and the demand for 
labor or other inputs,have been both innovative in methodology and productive 
of significant results. 
69. The Panel finds that the close interface between research on agronomy, 
economics and technology is one of the unique characteristics of the IPDC 
programme. These links are not only important in focusing the efforts of 
the IPDC technology programme on the development of material of agronomic 
and economic significance, but also provide the collaborating institutions 
with fertilizer material which leads to more productive agronomic research 
and related development programmes. 
70. An important continuing problem for IPDC will be how to determine the 
appropriate level of resources to invest in its agronomic and economic 
research programmes. The primary criteria for this activity must be their 
value in providing information of value to the technology development programme. 
c. Outreach Activities 
71. The IPDC Outreach Division is responsible for training, engineering 
and technical assistance, market development, and information services. 
The outreach activities are organized under three programmes, which for 
administrative purposes are divided into three geographic units (Asia, 
Africa, Latin America). 
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(i) The Training Programme 
72. The training section coordinates a variety of training prograrmnes 
for groups and individuals from organizations concerned with fertilizer 
production, marketing and.use. These programmes are conducted both at 
IFDC and in developing countries. A training programme in marketing is 
offered annually; fertilizer factory maintenance and operation programmes 
are offered regularly in cooperation with other organizations; individual 
and small group programmes are offered on a number of areas directly related 
to IFDC's ongoing research programmes. 
(ii) Engineering and Technical Assistance Programme 
73. The engineering outreach programme helps identify production and 
distribution problems associated with the transfer and use of improved 
fertilizer technology, responds to requests for short-term technical 
assistance, and transmits information back to the research division on 
problems requiring research and development to provide solutions. The 
outreach activities are too diverse to describe in detail but include: 
- consultative assistance to Companhia Riograndense de Adubos 
(Rrazil) for the startup of their granulation plant in Rio Grande. 
- a study of blending and distribution of fertilizers in Bolivia. 
- development of a plan to increase efficiency of operation 
of a phosphoric acid plant in Brazil. 
- a study in Guatemala to provide USAID with information on 
whether bulk blending should be considered for future funding. 
- a study for PUSRI (Indonesia) of the feasibility of convering 
an existing urea plant to the production of granular urea and 
for production of controlled release materials. This plant's 
modifications are underway and IFDC expects to provide training 
for PUSRI engineers on plant operation and provide startup 
assistance. 
- a study leading to recommendations for warehouse facilities 
and fertilizer packaging in Nepal. Plans are being discussed 
for the installation of a miniplant that would produce ammonium 
nitrate solutions. 
- conducted the West African Fertilizer Study, 
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D. Market Development and Information Analysis, Programme 
74. This programme is responsible for the development of information 
needed to analyze market trends and for consultation on market development 
activities. Information on a wide range of factors related to fertilizer 
raw materials; fertilizer. production, capacities, and processes; fertilizer 
distribution and use is maintained. The effectiveness of the programme is 
enhanced by its ready access to the TVA data files. The files are 
computerized and can be accessed at IFDC or elsewhere by portable terminals. 
75. The programme has engaged in a number of very useful consultancies 
with other international and national fertilizer development agencies. 
These include testing of new nitrogen and phosphate materials and improvement 
of storage and handling fertilizer materials. In the future, data will be 
assembled on agronomic response to fertilizer use and economic returns to 
fertilizer use. 
76. When compared to the other IARCs the outreach programme at IPDC is 
large in comparison to the rest of the programme at the present stage of 
the Center's development. This is primarily because the activities of the 
formed TVA international unit were transferred to IFDC prior to the develop- 
ment of the latter's research capacity. 
77. The Panel is concerned that the outreach programme has the appearance 
of responding to "targets of opportunity" rather than establishing clear 
priorities. However, IFDC recognizes that a long-range plan must be 
developed in order to give the programme a sharper focus. Nevertheless, 
the Panel is impressed by the backup potential of the research programme 
which provides the IFDC outreach staff with unique resources. 
78. The Panel recognizes the need for IFDC to work on both country and 
world fertilizer supply/demand and ,balances but feels that the latter could 
be most effectively carried out by collaboration with the UNIDO/FAO/World 
Bank Fertilizer Working Croup. IPDC should direct its main analytical 
activities to supporting the outreach programme at farm and country level. 
VI. RELATIONS OF IFDC WITH OTHER INSTITUTIONS 
79. In a worldwide industry with huge investments, it is obvious that 
IFDC is only one amongst many public and private industry organisat2ons, 
international and national trade associations, and internattonal agencfes 
which are involved in one or more aspects of fertilizer research and 
development, manufacture, trade or use. The principal organizations 
involved in relationships with IFDC include the fallowing, 
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A. International organizations 
FAO 
80. FAO has several major activities in fertilizer including the Fertilizer 
Programme, the Fertilizer Commission, the Fertilizer Industry Advisory 
Committee (FIAC), and the operation of the International Fertilizer Supply 
Scheme which helps to provide fertilizers to the poorest countries. Also, 
it is undertaking studies on biological fixation of nitrogen and recycling 
of organic waste. There are several specialized units in FAO dealing with 
fertilizer statistics, fertilizer marketing, credit, etc. It undertakes 
field training and also carries out fertilizer economic studies. 
81. Although IFDC has already collaborated with FAO in a number of 
occasions (e.g. West Africa Fertilizer Study, IE'DC participation in FIAC 
and the Bangkok seminar on credit and fertilizer policy, assistance in 
the Sahelian projects), it is recognized that there remains the possibility 
of considerable overlap in their future activities. In view of this, FAO 
and IFDC have recently consulted to determine their common grounds of 
interest and areas of potentially fruitful collaboration. 
UNIDO 
82. UNIDO over the last two decades has maintained a high activity in 
fertilizer technical assistance, training, and the dissemination of fertili- 
zer information. More recently UNIDO has been very active in supporting and 
organizing the Fertilizer Consultation Meetings in accordance with its 
Mandate from the Lima Declaration of 1974. It is recognized that there 
is scope for considerable collaboration between IFDC and HNIDO. This is 
illustrated by their joint effort in the preparation of a Fertilizer Manual 
which will be shortly published by IFDC. However, as in the case with FAO, 
there are obvious areas of potential overlap and steps will have to be taken 
to avoid duplication of work and ensure fruitful collaboration on projects 
of joint interest. 
- International Development Banks 
83. The World Bank, the Asian Development Bank, and the Inter-American 
Development Bank, are all involved in fertilizer development through their 
industrial and agricultural departments. None of these organizations, 
however, maintains specific activities which overlap with IFDC except 
perhaps in the field of World Fertilizer Policies. IFDC already has active 
contacts and has carried out tasks for these organizations. For example, 
the World Bank has commissioned IFDC on several occasions to carry out 
consultant work mainly in the area of fertilizer marketing, and distribution. 
However, as the bank loans normally operate through international competitive 
bidding, IFDC has to compete with other organizations, bdth private and 
public, for contract consultant work. 
20 
84. From the foregoing, it is seen that IPDC has established connections 
with the three main international agencies concerned with fertilizer, 
FAO, UNIDO and the World Bank. Although there are many direct links 
through individual projects, there is- also the formal and continuing link 
through the FAO/UNDIO/World Bank Fertilizer Working Group which meets at 
least once or often twice a year to discuss and formulate fertilizer 
supply/demand balances. IFDC also participates and contributes to the FAO 
Fertilizer Commission Meetings and the UNDO consultation meetings. 
The Panel reiterates that while some degree of overlap is warranted from 
the point of view of providing the necessary interface for good collabora- 
tion, care must be taken to ensure that such duplication is not wasteful 
and limits the potential for work on other important topics. 
B. Fertilizer Trade Associations 
85. IFUC has maintained contacts with industry at a national and inter- 
national l&e1 mainly through liaison with the industrial trade associations, 
for example, the Phosphate Manufacturers' Association (ISMA), the International 
Potash Institute (IPI), and the Fertilizer Institute of the United States (IFI). 
86. Generally, there is no overlap of work bemeen IPDC and the Associations 
who do not maintain significant activities other than collection and dissemin- 
ation of fertilizer information. One possible exception is the activity of 
the Fertilizer Association of India (FAX) which is probably the most active 
fertilizer association in the world and organizes large seminars and provides 
training courses in marketing and technical subjects. IFDC is, however, aware 
of the activities of FAI, and has already collaborated in several ways, 
including an investigation of the possibilities of joint training programmes. 
C. Public and Private Fertilizer Industry 
87. IFDC has cooperated with a number of national governments and with 
national fertilizer associations and companies. Some of these relationships 
have been discussed above in the section on Outreach Activities. 
88. It has attempted to establish strong links with industry in the 
developing countries and has been commissioned to carry out work under 
contract by several companies from Brazil, Colombia, Senegal, Singapore, 
Mexico, Venezuela, Indonesia, Philippines, and other countries. Work has 
covered both technical and fertilizer-use subjects in both the public and 
private sectors of industry. 
89. As this type of contract work is self-supporting and provides a useful 
source of new information and experience, this activity is to be encouraged. 
IPDC, however, will have to be careful that it does not become too involved 
in offering technical or laboratory services that compete with other fertili- 
zer organizations who are already very active in this field. 
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D. National Governments and Agencies 
90. The relationship between the IFDC and national governments is somewhat 
different from the relationship between the other IARCs and national govern- 
ments. Adoption of more efficient or lower cost fertilizer materials by 
farmers must be preceded by capital investment in fertilizer capacity and 
the development of distribution channels. This means that the IFDC has to 
interface with a variety of national agencies--planning commissions, 
industry ministires, state and private fertilizer corporations, national 
and international fertilizer agencies --as well as agricultural ministries. 
91. An example is the project on Fertilizer Marketing and Distribution 
System Improvements in Bangladesh. The project involves a fertilizer plant 
maintenance programme in cooperation with the Bangladesh Chemical Industries 
Corporation (BCIC); a fertilizer adoption and demand study in cooperation 
with the Bangladesh Agricultural Research Council; the development of 
extension programme materials with the Bangladesh Agricultural Development 
Corporation (BADC). The project also involves contact with the Ministry 
of Agriculture and the Planning Commission. 
92. The range of potential activities on which the IFDC might cooperate 
with national governments is extremely diverse. In accepting such cooperative 
arrangements, IFDC needs to consider the responsibilities of other inter- 
national agencies, its own unique capacities in the interface between 
engineering and agronomy and the potential contribution of such activities 
to skills and knowledge that IFDC needs to conduct its core programme 
activities. 
E. The International Agricultural Research Centers 
93. IFDC has already established close working arrangements with four of 
the IARCs. Two IFDC staff members are posted at CIAT and one at IRRI. 
IITA and IFDC have collaborated in a training course on fertilizer use in 
West Africa held at IITA and a cooperative programme on nitrogen fertilizers 
is proposed for ICARDA. 
94. The nature of the work at CIAT in the utilization of phosphate rock in the 
tropical soils of Latin Americ is more fully described in paras 60-64, This 
programme will be extended to include research in collaboration with the national 
scientists of Colombia, Brazil, ?T'ru and Ecuador. Several long-term field 
trials using a range of phosphate materials will be conducted. 
95. In the Far East, IFDC has cooperated with IRRI and ten national 
programmes in setting up an International Network for Fertilizer Efficiency 
in Rice (INFER) for field testing a variety of forms of urea. Work is also 
being done at IRRI on determining the mechanisms of N loss in rice fields. 
-. 
96. Work with ICARDA is planned to cover studies of the efficiency of 
fertilizer N in the semi-arid, often alkaline soils of the dry areas of 
the Middle East. 
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97. The Panel was informed that the Center is also. developing working 
arrangements with the other IARCs with a minimum of overlap. The Panel 
believes that the attempts to involve national programmes in collaborative 
projects would be mutually beneficial since it till enable IFDC to try out 
novel fertilizer material over a wider range of soil, climate, and manage- 
ment conditions. 
F. TVA 
98. From its inception IFDC was planned on the basis of a close relationship 
with TVA and its National Fertilizer Development Center: the nature of this 
relationship is outlined in various sections of this report. The Panel had 
the opportunity to discuss the nature of the formal and informal contacts 
with IFDC and TVA staff and gained the impression that these are generally 
fruitful for both organizations. 
VII. TRR LOCATION OF IFDC AND ITS 
IMPLICATIONS FOR THE CGIAR 
99. Among the questions which have been raised in earlier discussions by 
TAC and the CGIAR and which were again referred to the Panel by a number 
of CC members, is the value of the current location of IFDC and the 
feasibility and desirability of eventually shifting part or all of the 
institution to a developing country if a suitable location could be found. / 
100. The views of the Center on this issue are that, in principle, it 
would be possible for IFDC to operate from a headquarters in a developing 
country. This would, however, seem an inefficient means of operation with 
IFDC as it is now constituted. If this would imply moving all or a major 
portion of the Center, it would change much of the original intention and 
nullify the advantages of its present location, i.e., the vicinity of 
TVA's National Fertilizer Development Center (NFDC) as a major source of 
information and expertise, A duplication of what is established at Muscle 
Shoals would be many times more expensive in this respect. A location in 
a developing country could make IFDC more responsive to the requirements of 
that country and its region but less responsive and useful overall whereas 
the present location obviates bias towards any particular developing region. 
101. The reasons given above by IFDC for maintaining its present location 
are certainly valid. The Panel also sees many advantages in this location 
taking into account the difficulty of maintaining the highly sophisticated 
laboratory equipment of the Center. This location has also made it 
possible for IFDC to be established and become operational in a very short 
time. The vicinity of TVA has certainly been helpful in .this respect. 
The advantages of a proximity to TVA now that IFDC is established and is 
becoming less dependent on TVA are obviously less apparent although the TVA 
library and the ability to obtain readily available materials and technical 
backstopping are important assets. r- 
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102. Whilst now a distinct entity in terms of management and operation, 
IFDC is still seen by many as the international arm of TVA for its work 
in LDCs. The fact that TVA has handed over to IFDC most of its activities 
for LDCs, in particular its training programmes,and that IFDC is mostly 
supported by USAID make it difficult for the Center to be recognized as 
truly international in character, This impression is also reinforced by 
the presence of a majority of former TVA staff and of other U.S. specialists, 
who occupy the senior positions in the Center both at its headquarters and 
in its field programmes. The Panel recognizes, however, that the progress 
made by IFDC in a relatively short time is largely due to this initial cadre 
of senior personnel with overseas experience in developing countries drawn 
from the former International Fertilizer Development Staff of NFDC/TVA. 
103. It is clear also that the international character of IFDC would be 
strengthened if the contributions of CGIAR members other than USAID would 
be increased. 
104. The Panel has no evidence that the Center is directly influenced in 
the choice of its programmes by TVA or by its host country. It is natural, 
however, that frequent consultations are held between IFDC, TVA and USAID 
to ensure their mutual cooperation while taking due account of their 
respective interests. The international nature of the Board of IFDC provides 
an assurance that the Center can operate in an independent manner. The U.S. 
government has made every attempt to recognize also the international 
character of this Center. The Panel is convinced, therefore, that it would 
be difficult to present a rationale for moving the present installations 
now that they have been established. Some of the activities such as those 
of training and agronomic research could be operated from a site in a 
developing country. There might also be advantages in establishing the 
agronomy and training programmes in conditions which are more representative 
of developing countries, although, the very nature of the programmes calls 
for activities at many different sites. If it did so, however, IFDC would 
lose one of its important advantages which is to combine facilities for 
technological and agronomic research with training at the same site. 
105. Nevertheless, it should be recognized that the IFDC agronomy programmes 
experience some difficulties due to the limitations on imports of soils and 
plant materials in the United States. 
106. Related to the question of location is that of financial support from 
the CGIAR for an institution in a donor member's country. For example, 
a number of European countries support research institutes which are entirely 
devoted to research on agricultural problems of the developing countries. 
Most of these are in countries with long established overseas experience 
where such institutes were set up as research and technical assistance 
agencies for the tropics. Such institutes have been entirely managed, 
staffed, and financed by the host country. 
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107. In contrast, the United States has not developed, in general, 
institutes devoted entirely to problems of the developing countries in 
spite of its large efforts in technical assistance. Rather, it has 
concentrated on using existing institutions such as universities or 
government organizations. In this respect, IFDC seems fairly unique in 
the U.S. system. 
108. Though some of these institutes are of considerable size, none of 
them demand a substantial proportion of the host country‘s aid budget, 
in most cases, probably not more than 2 or 3 per cent. Thus, none of these 
countries has suggested that these institutes be internationalized on the 
grounds of sharing a heavy financial burden. 
109. On the other hand, the experience of the international agricultural 
research institutes suggests that there are scientific, political, and 
financial advantages in having international status.. More widely experienced 
scientists can often be recruited, the institute is not regarded as the 
political instrument of any one government and of course financial burdens 
are shared. International cooperation in research has become an important 
and popular part of the research scene in the developing countries. 
110. This does not mean that national institutes have outlived their 
usefulness, indeed, their services are very much in demand but their 
prograrmes often overlap so none of them is unique. Any potential recipient 
country has the opportunity to select within a wide range of potential 
donors or institutes within a donor country. 
111. The case of IFDC is, however, rather unique. None of the other 
donor countries has a comparable institute or organization though it would 
no doubt be possible to put together teams from several organfzations 
which could command a similar degree of expertise. Making IFDC international 
would give it that degree of flexibility, perceived freedom from individual 
donor influence and political neutrality which would make the Center and 
its programmes more readily acceptable to recipient countries. An inter- 
national staff would add to this. Even though IFDC now has an international 
board and an iriternational staff, it will continue to be seen as a U.S. 
institute as long as its budget is controlled by the U.S. govenunent. 
It is its source of funds rather than its location which gives the Center 
its ties with the U.S. 
c 
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VIII, IFDCFUTUREPLANSAND 
FINANCIAL ARRANGEMENTS 
112. Although a new organization, IFDC already has a well-defined programme 
and a general research strategy concentrated on nitrogen and phosphorus 
fertilizers and, on the fertilizer use side, research on adoptive demand 
and public policies with regard to fertilizers. Some sections of this 
programme have been inherited from the predecessor programme at TVA, others 
were started by IFDC. 
113. As pointed out in para 31 much of this work is of a long-term nature 
so it is essential for the Center to have well-planned programmes before 
embarking on such long-term research, The Center has not regarded a programme 
planning committee as necessary, as have the other international centers. 
The Board itself has taken an active role in planning the research programme; 
several of the original staff members of the Center had considerable 
experience in some of IFIX's research areas before joining the Center, 
The Center has held a series of workshops and seminars on nitrogen, phosphorus, 
and sulfur which have enabled it to tap additional ideas for programme 
formulation. Consequently, it has started off with a firm foundation in 
programme planning. 
114. The Panel was not informed of any major new activities although IFDC 
has held a workshop to discuss research on sulfur. This would be a logical 
extension of IFDC's activities, Sulfur is extremely low in many tropical 
soils, it is essential for improved legume production on which any programme 
for improved biological nitrogen fixation would be based and research both 
in the technology and agronomy aspects would fit closely with the work on 
phosphorus. IFDC may also have some relatively small inputs in studies of 
other elements,particularly calcium, linked with the phosphorus programme. 
At the moment there is a strong emphasis on the use of N fertilizers in the 
developing countries as shown by the ratio of N consumption to that of 
P and K. It is to be expected that this ratio will change in the future 
with relatively greater increases in consumption of nutrients other than N. 
115. IFDC does not propose involvement in the biological nitrogen fixation 
field, an area where it would have no comparative advantages and one to 
which increasing attention is being given by several of the IARCs, national 
programmes, and, in the fundamental research aspects by universities and 
private organizations in Europe and North America. 
116. While the future programmes for nitrogen and phosphorus research are 
quite well defined, those in the outreach activities lack such clear 
definition. There are several reasons for this, including the fact that 
the Center has had to act as a contractor for a number of. agencies, and it 
has had strong incentives to accept such contracts because of the nature 
of its funding arrangements. Obviously, the nature of these has varied 
greatly. Some have been closely in line with its central mandate, while 
others could be regarded more as fringe activities which have given 
opportunities for gaining experience but, which should not necessarily 
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become a part of the Center's regular activities. The Panel envisages that 
IFDC will continue to act as a contractor for a range of countries on special 
project activities but would suggest that these be kept to a level of perhaps 
20 per cent of the Center's total activities- a figure in line with those of 
some of the IARCs. 
117. The Panel did not have sufficient time to examine in detail present 
programmes nor did it have an adequate indication of what kinds of programmes 
might be requested in the future to advise on criteria for IF'DC*s role in 
special projects. Thus, the Panel feels that this is an area where a pro- 
gramme review committee could be most useful, especially in defining 
initially the kinds of activities in which the Center might best operate. 
Since it would appear that the seminars and workshops on the research 
programmes for nitrogen and phosphorus have formed a useful basis for the 
research planning, IFDC might consider expanding this kind of activity to 
other fields to tap knowledge that undoubtedly exists in a number of aspects 
of the outreach activities. _ 
Financial Requests 
118. As indicated in para 42 (Ch. Iv), IFDC has an assured budget of 
$5.232 million for 1979 compared with its request for $6.578 million. 
119. The budget summary for the application of funds for 1979-80 is given 
in the table below. 
---------- $ Mfllion --VW- ------ 
Available ----- Projected ---- 
1979 1979 1980 1981 
Research & Development 
Outreach 
Administration 
Support Services 
General Operating 
Equipment Modifications 
TOTAL 
2.480 3.072 3.479 3.913 
1.052 1.377 1.725 1.891 
0.601 0.677 0.724 0.787 
0.356 0.392 0.431 0.481 
0.492 0.457 0.490 0.523 
0.251 0.603 0.647 0.540 
5.232 6.578 7.496 * 8.135 
120. The sources of funding are not projected beyond 1979. A certain 
proportion of the funds would be available for ongoing contracts, but 
the greatest proportion would need to come from the donor(s) to the core 
funds. The Panel has not had the opportunity to examine in detail the 
constitution of @DC's budget but would consider this an‘ important part 
of the negotiations should the CGIAR agree to accept IFDC. 
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IX. RELEVANCE OF TEE MANDATE AND ACTIVITIES 
OF IE'DC TO THE CGIAR OBJECTIVES 
121. The mandate of IFDC as stated in its Articles of Incorporation 
gives a broad scope to the activities of the Center (para 29). 
122. Among the functions which were entrusted to IFDC, there are several 
of the usual features of -the mandates of other IARCs: "research and 
development of improved technologies for agricultural production," and the 
related activities of "collection and dissemination of information" and 
"training" to 'serve the needs of developing countries.' Other aspects 
of the mandate such as the 'advisory services and technical assistance in 
the production, engineering, marketing, and use of fertilizers" may be 
considered as broader in scope than those usually listed in the functions 
of IARCS. It should be noted, however, that most of the IARCs are actually 
engaged to some extent in providing advisory services and technical 
assistance. More recently the CGIAR recommended the establishment of an 
International Service for National Agricultural Research (ISNAR), the main 
tasks of which are almost exclusively focused on this type of activities 
for the overall planning and management of national agricultural research 
systems. What makes the mandate of IFDC different from those of the IARCs 
and ISNAR, however, is that it invites the Center to engage in assistance 
activities not specifically for research purposes but for "the production, 
engineering, marketing, and use of fertilizer." 
123. It may be argued also that the mandate of IFDC covers several fields 
which are not usually covered by what most international and national 
institutions would consider as 'agricultural research," but rather as 
"industrial research." The IARCs have, so far, had a very limited involve- 
ment in research on the industrial processes involved in the production of 
agricultural inputs and in the post-harvest technologies. Several centers 
carry out limited research on the development of farm machinery. These 
activities, however, are confined to the development and testing of proto- 
types and do not cover the industrial research aspects of their production. 
Similarly, several IARCs are involved in testing agro-chemicals other than 
fertilizer, e.g., pesticides and herbicides. Again the IARC research in 
this field does not consider the technologies of production of these 
chemicals nor the alternatives in more efficient formulations. 
124. The activities of the IFDC, however, as presented in the preceding 
chapters, make a very strong case for an association of agricultural and 
industrial aspects of research on fertilizers. It may be argued that the 
uniqueness of this institution is in this combination of outstanding 
research capacities both in fertilizer production technologies and in 
agronomic and economic aspects of fertilizer use. Although several 
institutions and private industries are working in this field, there do 
not appear to be any which combine high research standards, non-profit 
objectives, focus on developing countries' interests, and a comprehensive 
approach to the wide question of improved fertilizer use in developing 
countries. 
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125. A major consideration of the CGIAR in granting international 
support to the IARCs was the capacity of those institutions to generate 
new knowledge and improved technologies which had wide applicability, and, 
therefore, could benefit a large number of countries. TAC has held the 
view in the past that the'determination of the optimal conditions of 
fertilizer use was a location-specific problem and would not lend itself 
to a concentrated international research effort, It seems, however, that 
IFDC has overcome this problem by focusing its research mainly on the basic 
principles, methodologies, and processes whereby national institutions can 
select from a wide range of alternative policies and technologies in 
fertilizer production and use. This approach is similar to that of the 
IARCs which have become involved in investigations on basic principles 
and methods of farming system research which are not location-specific. 
126. There is, therefore, a number of special features in the mandate and 
activities of IFDC which make it different from IARCs. The rationale for 
.this difference is, however, convincing. Moreover, the full impact on food 
production by the research at the other IARCs is not likely to be realized 
if fertilizer use is not increased. The interpretation which the Center 
gives to its broad mandate is obviously crucial in determining the extent 
to which its research programme coincides with the objectives of the CGIAR. 
The definition of the scope of the core programme of IFDC as related to 
non-core project activities will, in fact, indicate the degree of 
congruence between the objectives of the Center and the CGIAk. Thus, 
a clear delineation of the respective responsibilities of IFDC vis-a-vis 
those of the IARCs, FAO, World Bank, other organizations, the national 
programmes, and industry should assist in identifying those functions and 
activities of IFDC which are of direct relevance to the CGIAR objectives. 
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X. CONCLUSIONS AND RECOMMENDATIONS 
A. General Observations 
127. Since its creation in October 1974, IFDC has made considerable 
progress under the dynamic leadership of its Managing Director. It has 
established excellent headquarters facilities with very well equipped 
laboratories and a versatile pilot plant for manufacturing experimental 
fertilizers and for evaluating new fertilizer processes. It has assembled 
a senior staff with considerable overseas experience in a wide range of 
aspects of fertilizer production and use. A comprehensive programme of 
technological research coupled with agronomic and economic research both 
at headquarters and in developing countries has been developed in 
cooperation with other international centers, with national programmes, 
and other institutions. The U.S. government,which has provided the main 
financial support to IFDC so far, can be assured that its funds have been 
used efficiently and for a very useful and important programme. 
128. The Panel took into consideration the short period during which the 
Center has been operational when assessing its performance. Its management 
is still learning from experience and from diverse opportunities offered for 
work in developing countries. The Panel is conscious of these limitations 
when reaching its conclusions and presenting recommendations. 
The rationale for CGIAR support to IFDC 
129. The threats of fertilizer shortages which led to the U.S. initiative 
of creating IFDC five years ago are certainly less acute at present as the 
overall fertilizer supply potential has improved considerably. The consump- 
tion of fertilizer in developing countries, however, remains grossly 
insufficient to meet the present and future requirements for major food 
production increases and greater efforts have to be made to increase and 
improve fertilizer use in these countries. 
130. Among the.range of actions which can contribute in a relatively short 
term to an improvement of this situation, there are many initiatives which 
can be taken or are being taken at national level to improve the delivery 
services and create better incentives for improved fertilizer use. The role 
which agronomic and economic research can play in this field is relatively 
limited and mostly of a location-specific character, although there is a 
role to be played by international research efforts aiming at improving 
methodologies and research techniques and in providing macro-level assess- 
ments of the fertilizer situation and technical assistance. 
131. Among the medium term and long term actions which c-an have an impact 
on fertilizer use is the development of fertilizers which are cheaper and 
more efficient and would thus eliminate the wasteful use of fertilizer in 
developing countries where at present more than half of the already limited 
supplies are lost in various ways and do not contribute to yield increase. 
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132. The development of new fertilizer manufacturing processes usually 
requires considerable investments and ft may be a long time before the 
new technology can have a substantial impact on the market. Industry is 
continuously involved in this type of research and has developed consider- 
able capacity to do so. It should be recognized, however, that the low 
consumption of fertilizer in many developing countries provides limited 
incentive to private industry for innovative research on manufacturing 
processes for more efficient fertilizers in tropical and subtropical 
conditions. Most of the present investments in LDCs are for the production 
of conventional types of fertilizers. 
133. There is, however, considerable scope for research in developing 
new forms of fertilizers which do not require complex and costly manufac- 
turing processes, which can use local resources in developing countries, 
and thus can save foreign exchange. 
134. Research on increasing the.efficiency of fertilizer through new 
formulations and better application appear to be more limited and fragmentary. 
IFIX combines almost unique capacities in technological and agronomic and 
economic research on fertilizer efficiency and multiple linkages with 
international and natfonal institutions, which would be costly to establish 
elsewhere in this integrated form. The international character of its 
Board and the non-profit nature of its research are essential elements in 
providing the Center with the independence required in a field of research 
which involves major private and public interests. 
135. Although it may be argued that some aspects of the mandate of Il?DC 
go beyond agricultural research, the Panel believes that the combination of 
certain technological capacitites to produce experimental fertilizers with 
some agronomic research capacities is basic to the attainment of its 
research goals in improving fertilizer efficiency. The Panel is also 
convinced that, if IFDC continues to focus further its activities mainly on 
the formulation and testing of new fertilizers with simple, low-cost methods 
of production and application, and with potential for use in a number of 
developing countries, it can make an important contribution to the overall 
system of IARCs supported by the CGIAR and to national research and produc- 
tion programmes. The Panel considers that Il?DC's research can enhance the 
impact of the crop improvement and farming system research programmes at 
national and international level, in particular those of the IARCs. 
The Panel, therefore, commends IPDC for support by the CGIAR for the reasons 
and purposes indicated above. 
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8. Objectives, Priorities, and Programmes of IPDC 
136. The Panel has examined the mandate, activities and programmes of the 
Center and wishes to make the following observations: 
(i) IF'DC obviously cannot assume a global role in all the complex 
aspects of fertilizer production and use. Other institutions are 
working in this field. IPDC has established multiple contacts at 
national and international level and is in the process of identifying 
the areas where it has a comparative advantage. In order to keep its 
research objectives in perspective with the global fertilizer situa- 
tion and with the reality of agriculture in developing countries, 
however, IFDC has engaged in a series of activities which provide 
a useful feedback for its central research programme. The Panel 
recognizes the need for IPDC to interface with many other organiza- 
tions and with national programmes for the purpose of ensuring 
the relevance and the impact of its research programme. The Center 
should, however, have only a limited involvement in global outlook 
studies and in advisory services and technical assistance which go 
beyond the needs of its research programme on fertilizer efficiency. 
The Panel feels, also, that economic research should be brought to 
bear at an early stage of programme formulation so as to avoid 
allocating valuable research resources to new processes or materials 
which are unlikely to become commercially viable or of interest to a 
number of countries, 
(ii) The Panel recognizes that IFDC, with its need to keep in touch 
with closely allied fields of research, to test its technologies, 
and to play a catalytic role in promoting the use of fertilizers, 
has to engage in some activities which go beyond its core research 
programme on new technologies for developing countries. The Panel 
feels, however, that several of these subsidiary activities should 
not necessarily imply a direct operational role in the part of the 
IFDC staff and should be carried out through selected contracts, 
cooperative programmes, and special projects making full use of the 
capabilities of other institutions. The Panel sees as the core 
programme of the Center the following main elements: 
(a) Research on simple, non capital-intensive processes 
of producing cheaper fertilizers which are adapted to 
developing countries conditions, making optimum use of 
local resources. 
(b) Preparation of new fertilizers and testing in coopera- 
tion with IARCs, national programmes, and other 
international institutions. 
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137. The Panel recommends that other activities such as information, data 
gathering and processing, as well as training should be essentially limited 
within the core programme to those aspects which directly serve the two 
above objectives. The Panel recognizes, however, the need for IFDC to have 
a limited and selective involvement mainly through special projects in such 
activities as market development assistance, distribution efficiency studies, 
pre-feasibility studies of new processes , advisory services to national 
fertilizer policy formulation and decision making, and impact studies. 
Their involvement should, however, be restricted to the cases where there 
is a clear and substantial relation to the core research objectives of the 
Center. 
138. The Panel recommends that on the basis of the above observations -- -s--m-- 
and recommendations, IFDC delineate the scope of a core programme for 
financing& the CGIAR. 
--- 
m- 
C. Linkage of IPDC with the CGIAR 
139. The Panel has considered different alternatives whereby IFDC could 
be associated with the CGIAR. It noted the original proposal made to TAC 
by USAID to establish a plant nutrition research institute based in a 
developing country with research facilities at Muscle Shoals. It feels 
that other aspects of plant nutrition research at international level are 
relatively well covered by a series of initiatives taken by the IARCs, 
FAO, and other institutions. While the Panel would encourage closer 
coordination of these efforts by mutual consultations, it does not feel 
necessary to recommend establishing a new mechanism for this purpose. 
140. The Panel did not identify technical reasons which would at the 
present time justify moving all or part of the IFDC to a location in a 
developing country. It feels that IFDC should continue its efforts to be 
recognized as a truly international institution by recruiting staff from 
a wider range of countries for its senior positions. It also commends the 
efforts made by its board, USAID, and TVA in ensuring that the international 
character and independence of IPDC are also fully respected. It also notes 
the growing interest of a number of donors, international institutions, 
and of developing countries in cooperating with or supporting IFLX in its 
activities, which clearly demonstrate the role of IFDC as an international 
institution. 
141. The Panel d9.d not identify any constraint in the governance, 
management, and administration of IFDC which would make it difficult to 
include the Center in the CGIAR System. 
142. The Panel is conscious that the above recommendations may have 
implications regarding other areas of research and other institutions 
whichxe or could be supported by the CGIAR. Although several members 
of the CGIAR referred questions to the Panel in this respect, the Panel 
felt that it was beyond its terms of reference to discuss the overall 
policy implications which its recommendations, based on technical 
considerations, may have on future policies and priorities of the CGIAR. 
ANNEX I -- 
DEPARTMENT OF STATE 
AGENCY FOR INTERNATIONAL DEVELOPMENT 
WASNINCTON. D.C. ZOSt3 
November 3, 1978 
Consultative Group on International 
Agricultural Research 
The World Bank 
1818 "E" Street, N.W. 
Washington, D.C. 20433 
Dear Member Representative: 
I am approaching you on behalf of the Board of Directors of the 
International Fertilizer Development Center (IFDC) which has asked 
A.I.D. to formally request CGIAR to consider inclusion of IFDC as 
a full member of the centers system. The United States finds this 
a timely request as the CGIAR is approaching the end of its planned 
period of consolidation and the IFDC is now functional with labora- 
tory facilities, an effective organization and an action program in 
progress. 
In asking CGIAR to consider IFDC, some background information seems 
appropriate. The concept of a plant nutrition institute was explored 
by TAC beginning in 1973-during the food and fertilizer crisis. In 
response to the same global threat, the United States' Secretary of 
State pledged that our Government would take the lead in the forma- 
tion of such a center. 
At International Centers Week in July/August 1974 the TAC chairman, 
Sir John Crawford, emphasized the need to improve the effectiveness 
of fertilizers and welcomed the United States initiative in planning 
an international fertilizer research facility linked with the 
Tennessee Valley Authority (TVA) laboratory at Muscle Shoals, Alabama. 
This planning took on concrete form when the IFDC was incorporated on 
October 8, 1974. 
At Centers Week in 1975, TAC gave its general endorsement of IFDC's 
proposed program and the selection of the Muscle Shoals site, whfch 
allowed immediate access to TVA's research and development work. 
TVA's production units and pilot plants could also supply the basic 
ingredients and intermediates for fertilizer formulation. It was 
noted then that IFDC's program for field testing new-fertilizers or 
new application techniques would be in the developing countries with 
or through national institutions or the appropriate international 
agricultural research center. The subsequent discussion indicated a 
strong interest in the IFDC program on the part of the CGIAR members 
but this was coupled with a wish to defer action on adding IFDC to 
the Centers System until a later time. 
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In 1976 the United States approached the CCLU for assistance in 
internationalizing IFDC by nominating three members to its Board. 
However, in recognition of the reluctance of CGIda to enlarge the 
Centers System at the time, we stated explicitly that nominating 
candidates to the IFDC Board neither required nor implied a future 
commitment by CGXAR for financial nor other responsibilities for 
IFDC . Following the CGIAR action, IPDC fulfilled the basic require- 
ments for recognition as sn international organization under United 
States' law, and on March 14, 1977 President Carter signed an 
Executive Order according all privileges and immunities of an inter- 
national organization to IFDC. 
The United States takes satisfaction in the effective laboratory 
which has been built by IFDC at Muscle Shoals since 1975. The lab- 
oratory and pilot plant buildings are complete and well equipped. 
Most of the laboratories are in full operation and the pilot plants 
are assembled and under test. The technical staff has grown in 
both numbers and range of expertise until it is well balanced and 
admirably suited to program needs, 
The Board of Directors of IFDC includes people from both developed 
and developing countries, and its members are outstanding in world 
development efforts, agriculture and fertilizers. There are people 
from 18 countries on the technical staff. Visiting scientists and 
engineers from any nation-are welcomed and integrated into the 
ongoing research and development program. 
The efforts at IFDC, described in store detail by its Managing Director, 
Dr. McCune, include research, development, training, technical 
assistance and information and reporting services. The product and 
process research and development are concentrated on nitrogen and 
phosphate fertilizers with related technology. This choice was 
dictated by the documented problems in supplying these two elements 
under tropical conditions. Agronomic work is in progress in Africa, 
Asia and Latin America. IFDC has scientists assigned to both IRRI 
and CLAT. The IRXI work is directed toward determining the mechanisms 
of nitrogen loss under rice culture. The CIAT work is on the fnter- 
actions of phosphate sources, methods of application and soil coudftions. 
The work in economics centers on the distribution and farmer acceptance 
of fertilizer. A special project on farmer acceptance is under way in 
Guatemala under Rockefeller Foundation sponsorship. 
To date IFDC has trained over 450 fertilizer specialists from 
developing countries, even though it was still in the formative 
stage itself. Part of the training has been in Alabama, part on-site 
in developing countries. Training has included ore evaluation, 
process development, operation and maintenance of fertilizer factories, 
distribution, marketing and field extension. Training in management 
related to all of these activities ia also included. 
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Direct service to developing countries is an important element of 
the IPDC program. As of October, IFDC reported 62 technical 
assistance projects in 26 countries. The projects included 
regional studies of fertilizer needs and production, ore evaluation, 
novel production technology, trouble shooting in operating plants 
and assistance in marketing. 
IFDC was planned under a grant from IDRC and AID. It has received 
additional grants from IDRC, Israel, the Philippines, Cypress and 
the Rockefeller Foundation as well as from A.I.D. The special 
technical assistance projects have been funded by many countries 
and organizations in the developed and developing countries. IFDC 
is actively working with FAO, UNIDO and the World Bank on the world 
fertilizer information system. 
A broader base of financial support which will sustain the research, 
training and technical assistance provided by IFDC is needed. This 
will not only provide a guarantee of continuation to IFDC, but 
assure that its program continues to be truly responsive to the 
needs of the developing world. The United States takes pride in 
its contribution that has allowed the development of IFDC. IPDC 
has justified our hopes by the program it has developed. IFDC will 
be actively soliciting the support of CGIAR members for both inclusion 
within the CGIAR Centers System and funds for IFDC programs. 
. 
Now at the behest of the IFDC Board, A.I.D. requests that the CGIAR 
formally consider IPDC for full membership within the Centers System 
and after due deliberation every member's support of IFDC's entry. 
T&y B'abb 
Dep& Assistant Administrator 
for Food and Nutrition 
Development Support Bureau 
Attachment: Resolution of the Board of Directors IFDC 
Membership in CGIAR Centers System 
RESOLUTION OF THE BOARD OF DIRECTORS IFDC 
MEMBERSHIP IN CGIAR CENTERS SYSTEM 
The Board believes that it would be in the mutual interests of 
the CGIAR and the IFDC for the center to be accepted as a member 
institute and thus become both entitled to the support of the 
group and subject to the controls exercised by the group over the 
program and finances as a member institute. The IFDC Board requests 
U.S. AID as its principal donor to submit this view to the group for 
early consideration. 
In support of its viewpoint the Board is mindful of the considera- 
tions which led TAC to recommend the establishment of LFDC. It 
believes that IFDC has already given evidence of its ability to 
perform in the terms of TAC's recommendation. IFDC has established 
good working relations with other centers and in particular IRRI, 
CIAT, and IITA and with many national groups and research systems. 
It has demonstrated viable results in the utilization and testing 
of indigenous fertilizer raw materials and in developing new fer- 
tilizer formulations appropriate for use in tropical conditions. 
It has launched, in association with other research bodies, research 
programs for improving the efficiency of fertilizer application in 
several agronomic systems which are compatible with existing ferti- 
lizer production technology. 
Thanks to United States support it has established first class 
research facilities and an ability to. make these available for 
assisting in the solution of problems facing agricultural systems 
in developing countries. Not least it has made a significant con- 
tribution in the training of developing country personnel in the 
technology of fertilizer manufacture and in agronomic practices 
appropriate to the full use of fertilizer as well as in research 
skills appropriate in the needs of their national systems. 
The Board Is grateful to the U.S. Government for its support which 
has enabled major progress in a short time, but believes that the 
benefit of the work of IFDC could be made available even more widely 
if it enjoyed full membership of the G.C. system. Moreover, it is 
mindful of its intention to establish a regional center in South or 
Southeast Asia which it believes would enhance the interests of the 
C.G. in both international and national systems. It is presently 
engaged in discussions with the Government of India to this end. It 
accepts the position that such plans would be subject to the examin- 
ation by TAC as is any other expansion or change of program on the 
part of a member. . . 
The Board will make available a full account of the program of IFDC 
and progress to date for circulation to members of the C-G. It will 
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naturally stand ready to provide such further inforination as may 
be required of It. It expresses the hope that IFDC could be 
incorporated into the C.G. system, if not for the 1979 year, at 
least prior to the beginnings of the 1980 C.G. budget year. 
Dr. John A. Ham&, Chairnan Sir John Crawford 
Dr. Webster Pendergrass, Vice Chairman Dr. S. K. Mukherjee 
Dr. Jumpei Ando Dr. Robert Wagner 
Dr. Fernando Psnteado Cardoso 
Dr. George Cooke Dr. Moise Mensah (absent) 
October 5, 1978 
c 
ANNEX II 
TAC MISSION TO IFDC 
List of Questions to be Addressed 
1. What are the main constraints and obstacles to increased fertilizer use and 
improved plant nutrition in LDCs? How is IFDC addressing these problems? 
2. Are the objectives and programmes of IFDC different from those initially 
presented to the 9th and 10th meetings of TAC? Have the views of TAC as expressed 
at those meetings been taken into account and how? 
3. What makes IFDC's work and IFDC facilities unique and essential as an inter- 
national institution? What are the fields in which IFDC has comparative advan- 
tages over other institutions such as TVA, the IARCs, World Bank, FAO, UNIDO? 
How is the cooperation and collaboration with these institutions ensured? 
4. What other organizations are presently in existence in developed countries, 
funded by national governments but working exclusively for developing countries 
in areas of concern to the CGIAR, which could claim a position comparable to 
the IFDC. 
5. What are the priorities of IFDC? Have they or will they change with time 
and how? What is the rationale for the allocation of resources to the three 
main divisions of IFDC: Technology, Agronomy-Economics, Outreach? Would it be 
appropriate for IFDC, if supported by the CGIAR, to continue to involve itself 
in agronomic work in testing the technology it develops or should it farm out 
these activities to those institutions directly concerned with agronomic research? 
6. What is the role of IFDC pilot plants as compared with those of TVA? 
Research? Adaptation of existing processes? Demonstration and training? 
7. What is the role of IFDC in data gathering and processing (scope, sources, 
output) and in information services (coverage, users)? How does IFDC's work on 
statistics and forecasts complement that of FAO, World Bank and UNIDO? What is 
the scope of IF'DC's marketing research? 
8. How far is IFDC involved in development activities (market development 
assistance, feasibility studies of new processes) and related technical assistance 
as compared with research activities? 
9. How does IFDC see its role in the formulation of fertilizer-related policies? 
10. What is the process of programme formulation at IFDC? How does IFDC tap 
external sources of scientific and technical advice? 
11. What are the criteria and procedures for the selection of the members 
of IFDC's governing body? What would the arrangements be for the governance 
of IFDC within the Consultative Group? What say would donors and developing 
countries have in the appointment of the IFDC Board? 
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12, What are the different alternathes in maintaining the linkages between 
IFDC and the CGIAR system in general and in channeling donorsA resources 
in this broad field? 
13. Would it be possible for IFDC to operate from a headquarter in a 
developing country? What proportion of IFDC's staff might be expected to 
be operating in developing countries at any one time? 
14. What is the extent and nature of present and proposed collaborative 
activities with the IARCs? Would this be expected to change upon CGIAR 
membership of IFDC? 
15. What would the arrangements be for the financial and programme 
accountability of IFDC tithin the CGIAR? 
16, How would salary levels for 1FDC"s staff be determined and on whose 
authority? 
17. What would the total estimated cost of the IFDC to the CGIAR be and how 
would this be expected to develop over time? 
ANNEX III 
PROGRAMME OF TEE TAC REVIEW MISSION TO IFDC 
(15-18 January 1979) 
Sunday, 14 January Assemble at Muscle Shoals 
Monday, 15 January 
0800-0900 Meeting with Dr D. McCune, Managing Director, IFDC 
0900-1000 Meeting with Directors of IFDC's Divisions 
1030-1215 Tour of IFDC facilities 
1400-1710 Review of N fertilizer programme (current focus of 
research and projections on research priorities, 
levels of N use, N fertilizer efficiency on rice 
yield, losses of N in soils, modification of common 
N fertilizers and prospects for new products, 
greenhouse, growth chamber and field results of 
testing modified N fertilizers, agronomic and 
economic evaluation, extension of N efficiency 
technology to national programmes) 
Tuesday, 16 January 
0800-1220 Review of P fertilizer programme (overview, objectives 
and accomplishments of P research programme, World P 
resources, potential routes to utilization and problem 
ores, IFDC laboratory and pilot-plant capabilities, 
examples of core and extra-core funded projects, 
P fertilizer production processes, research results 
at headquarters and overseas) 
1330-1730 Review of outreach programme (overview and relations 
with other programmes, engineering activities, training 
activities, investment studies for research and develop- 
ment, outreach in Asia, Africa and Latin America) 
Wednesday, 17 January 
0800-0930 Review of Adoption/Demand and Policy Research Programme 
0930-0945 Report on IFDC Fertilizer Manual 
1030-1200 Visit to TVA 
1300-1800 Closed Panel discussions and report writing 
Thursday, 18 January 
0800-1600 
1600-1730 
Closed Panel discussions and report writing 
Panel discusses conclusions with Chairman of Board 
and Managing Director 
ANNEX IV 
A. LIST OF DOCUMENTS GIVEN TO THE TAC REVIEW PANEL 
1. General File of material for the TAC review. 
File prepared by IFDC includes information on mandate, articles of 
incorporation, etc., details of staff and facilities, relationship 
with TVA and the outline of plans and objectives of the research 
program. Written answers to some of the questions raised for 
consideration by the TAC mission. 
2. 
3. 
IFDC Progress Reports for 1975-76 and for 1977. 
IFDC programs - general description of the research programs with 
financial and staff requirements. 
4. IFDC Nitrogen Program - detailed description of the various 
studies underway relating to nitrogen losses from the soil, 
and development of more efficient forms of nitrogen fertilizers. 
5. IFDC Phosphate Program - detailed description of both the 
technical and agronomic studies on new forms of phosphate 
fertilizers, 
6. IFDC Outreach Division - detailed progress report on the 
worldwide activities of the Outreach Division. 
7. IFDC Reports: 
a. 
b. 
C. 
d. 
e. 
Nitrogen Requirements and Adequacy of Supply for 
the Major Rice Growing Areas of the World, P.T. Stangel, IFDC. 
Needed Information and Economic Analysis for Fertilizer 
Policy Formulation, M.S. Mudahar. Presented at FAO/FIAC 
Seminar on Fertilizer Pricing Policies and Subsidies, 
Bangkok, Thailand, 1978. 
Fertilizer Policy Issues and Implications for Developing 
Countries, M.S. Mudahar and P. Pinstrup-Anderson, 
FAIjIFDC Seminar Proceedings, New Delhi, 1977. 
A Mini-Nitrogen Fertilizer Plant Based on Hydroelectric 
Power, IFDC, 1978. 
The Potential for Regional Cooperation in Fertilizer - 
A Methodology Study of the ASEAN Group, published by IFDC 
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8. OTHER PUBLICATIONS AND REPRINTS AVAILABLE FROM IFDC 
Reports 
Granular Urea-Advantages and Processes, published by IFDC. 
Supplying Fertilizers for Zaire's Agricultural Development, 
published by TVA. 
West Africa Fertilizer Study (Volumes I-VII), published by IFDC. 
Volume I - Regional Overview 
Volume II - Senegal 
Volume III - Mali 
Volume IV - Upper Volta 
Volume V - Niger 
Volume VI - Chad 
Volume VII - Mauritania 
Economic and Technical Aspects of Fertilizer Production and Use 
in West Africa, T. Zalla, R.B. Diamond, and M.S. Mudahar, 
IFDC/MSU Working Paper No. 22, 1977. 
Ghana - Progress in Fertilizer Production, Marketing, Education, 
published by TVA. 
Suggested Fertilizer-Related Policies for Governments and 
International Agencies, published by IFDC. 
The Bangladesh Fertilizer Sector, 1978, published by IFDC. 
IFDC Report, Vol. 1, No. 1 - Vol. 3, No, 3, published quarterly 
by IFDC. 
Papers and Reprints 
A Simple Chemical Method for Evaluating the Agronomic Potential 
of Granulated Phosphate Rock, S.H, Chien and L,L. Hammond, 
Soil Science Society of America Journal, Vol. 42, *No. 3, 
May-June 1978. 
Dissolution of Phosphate Rocks in Flooded Acid Soil, S.H. Chien, 
Soil Science Society of America Journal,. Vol. 41, No, 6, 
Nov.-Dee. 1977. 
Interpretation of Bray I Extractable P from Acid Soil Treated 
with Phosphate Rocks, S.H. Chien, Soil Science, Vol. 126, . . 
No. 2, Aug. 1978. 
Thermodynamic Considerations of the Solubility of Phosphate Rock, 
S.H. Chien, Soil Science, Vol. 123, No, 2, 1977. 
Dissolution Rates of Phosphate Rock, S.H. Chien, Soil Science 
Soqiety of America Journal, Vol. 41, No, 3, May-June 1977. 
